Binding and degradation of elastin by the staphylolytic enzyme lysostaphin.
Lysostaphin is a bacterial zinc metalloproteinase that degrades staphylococcal cell wall peptidoglycans. We have shown that lysostaphin also binds tightly to elastin and contains elastolytic activity. The objective of this investigation was to further characterize the biochemical mechanism of elastolysis by lysostaphin. Binding of lysostaphin to elastin was demonstrated with elastin peptide affinity chromatography. Elastolysis by lysostaphin was studied using a tritium release assay with tritium borohydride-reduced elastin as substrate. Proteolysis of elastin by lysostaphin was maximal at neutral to slightly basic pH and proceeded linearly for 10 hr before reaching saturation. The elastolytic activity was not affected by inhibitors of cysteine or serine proteinases, but was inhibited by o-phenanthroline, EDTA, and by the addition of exogenous zinc. Inhibition by zinc was not due to an alteration in enzyme-ligand interaction since zinc-containing buffers did not impair the ability of lysostaphin to bind elastin. Lysostaphin elastolysis was not inhibited by trypsin treatment of the enzyme, which has been shown to inactivate the enzyme's staphylolytic properties. It is therefore concluded that: (1) lysostaphin binds and degrades elastin; (2) the elastolytic activity of lysostaphin is distinct from its staphylolytic activity; (3) sequence similarities with matrix metalloproteinases suggest the Ala-Ala-Thr-His-Glu sequence in the amino terminus of lysostaphin to be involved in elastin degradation; (4) our studies are important in establishing that metalloproteinases from staphylococci can participate in elastin degradation.